Further Evidence for the Neuroplastic Role of Cannabinoids: A Study in Organotypic Hippocampal Slice Cultures.
Endocannabinoid receptors CB1R and CB2R are present in the CNS and modulate synaptic activity. By using an in vitro model, two concentrations of CB1R agonist ACEA at 0.5 and 5 μM doses and CB1R antagonist AM251 at 1 and 10 μM doses were administered in organotypic slice cultures of mouse hippocampus, and their effects on neurons and glial cells were analyzed at different time points. Exposure to low concentrations of ACEA (0.5 μM) did not seem to affect tissue organization, neuronal morphology, or glial response. In contrast, at a higher concentration of ACEA, many neurons in the dentate gyrus exhibited strong caspase-3 immunoreactivity. After treatment with AM251, we observed an increase in caspase-3 immunoreactivity and a downregulation of CB1R expression. Results show that long-term hippocampal slice cultures respond to both CB1R activation and inactivation by changing neuronal protein expression patterns. In the present study, we demonstrate that CB1R agonist ACEA promotes alterations in the neuronal cytoskeleton as well as changes in CB1R expression in organotypic hippocampal slice cultures, and that CB1R antagonist AM251 promotes neuronal death and astroglial reaction.